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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a 
high-strength sheet molding compound of an 
unsaturated polyester resin capable of being 
molded at a low temperature under low 
pressure while having high strength without 
inducing air bubble in a molded material and 
capable of obtaining a beautiful molded 
material by mixing high-density glass fiber 
woven fabric as a reinforcing agent and 
thermoplastic resin powder as a thickener. 

SOLUTION: This high-strength sheet molding 



compound is composed of (A) 100 pts.wt. of 
an unsaturated polyester resin, (B) 30-120 
pts.wt. of a liquid polymerizable monomer, (C) 
40-180 pts.wt. of glass fiber woven fabric, 
(D) 20-120 pts.wt. of a thickener composed of 
thermoplastic resin powder and (E) 0.5-7 
pts.wt. of a curing catalyst. Preferably, the 
compound is resin powder containing e.g. 
styrene as the component B, a material 
swelling by absorbing styrene as the 
component D and 3 50wt.% of at least one 
kind of monomer unit selected from among an 
acrylate, a methacrylate and an aromatic vinyl 
compound. 
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##5tofe->- ht-Jl/f-f >^a>/1-j7> F£4 0~ 
5 orT^fig-T-SClitCitltittb, 7-J JUA&MMvi 

V^BESSfigJgt <t 0 , iJDg&i&g 120~180t, itlff 
73 3 0 ~ 1 0 0kg/cm ! ©fflS • iSJETfT t>n«> £ 

syrau iittau^E-s-bfcJFfSiftj^ux^^jusifiaj* 

4*»tt, #^XiiMtJl^©^gt£{c#3fc#tc, 
LTW^^X«Sli©*A«> n-tf^^SffLXiffEM 
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[0 0 0 3] 
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[0 0 0 4] 
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tfcO, ilf«^7X«i«ft^?IMtLT«f bt 
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<h^X#, S £iC->- ht-jl'T.Y yif-t>nv> F© 
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y?ziy/\oyp\3.. (A) ^ffifttfuxx^Mtfiti 
o omm^tcK), (b> s«a^tt#a#:3 0-12 
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(e) mitmmmo. s ~ i mmuz^mr 
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Wffl¥9 - 1 7 6 3 3 1 
4 

Uxx7^«fltfco^Tfi#lcfM^tt&<, ft*-® 
®^fp# u xx^;u^flg)5g^p a n(ceffl a ns^o^F 
fiaft7i?'jxx^Jl/SJflt*^ffl-r-5ct^T^-5. ^ffifa 

7v;«, yk>I, *S*^kf >®. -f^n> 
i, yh5n>s. /-y-n>s?, 9uu-?V^ >®L * 
s^ttcn^o^Tj^uxx^ju^if^tf-s^tjai 

■*.~7$Mk, 7v\±ym. -tnj-ym, T-a^^ymn. 

fc?k>^'Jxi-;k >?^DtrU>^Un-;k h'J^ 
k>yjn— ;k 1, 2 -y^>> J ^--;k 1,3-:/^ 
;k 1, 4 -y^>v^-— ;k i,2-^>^> 
vf— ;k 1, 6 - / \^it>v^-— ;k ->^n^\^it> 
v 5 ^-— ;k ^>?Jh^'ja-;k 2,2,4-FD^ 
1, 3 -^>^>^^--;k £"JirU 7U 
jkx— ^;k zMjt-ffctfxxx/— jkA, 2, 2-tfx(4 

-tHD^yIh^y7i-JW7D/'(>, 2, 2 - k*X 
(4 - t F D + y7n^y7i-;W 7P/O&t*0y 

mj&z.ii-mx'^&o zLn<b(D^fa7)V3—M^ 
"enmnxm^&ziitfr'g. 2«Rh*ffl*^;fo-e-T 
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l >>h*tc*3^T«. tf^fil,0 0 0~2,5 00 

c7?^ts?q#'jxxT-;WflfTt>->-h ; E-;Uxi' >x*xi 

>A r 7 y F if -5 £ t^MtgtC*^ fz<DX\ ffi^T^S 
#*if©/iJ?)(cx^^i>T^U k- MBIT?, **^J4 

Ttt, CSJA«, k*X7x/-;kAS!X7p^->^ig. b*X 
Xx/-;UF^X#^->S)Ji. fX7i7-JhSix# 
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'im 55-30527 #^BS 60-26132 

#&«Rtftir4iBB 6 0 - 2 6 1 3 3^afcWwSft!t 
X5^l/>^U ri-JI/CDiS5S8lc h 'J U>vM" V->7*- f- 
SttSnU ££(£2 -k KD + ylWM^'i'U I/-h 

>m<D 7 U JUT JU n - JI/XX ^JI/ *4#t^$f 3S 
icffifflTSCt^T^So *tta-&tt¥*#tt. iS^JD 
IP* \z (A) rit^o^fifp* U xx^HIHB 1 3B*K** 
Silt". 

[0 0 0 7] T^LUUSlXX^tLTte. MXU, ^ 
fMi"Jl/-K If^^Ulz-h. n-^DM 20 

T^UI/— K -fyyf JP7i"J sec-y? 
JI/T^Ulz-K t -7^)172 U 1/- K n-'\+-> 
^7i"J^>, ->^D^->;U7^ U l^— K 2-X 
^;u^->;ut^u 1/-K n -sty* 3^7^ U I/- h 

-K n-^nw^jui'-K -f yyatf;^^ 
y*Ub— K n-77-)l<*?PVU—h. n-^-»V 
tfZVU—h. is?ns\*i/)l*$>5>)JU—b, 2-30 

^fn-^yn/Oh 'J^^^'Jl/- h&ffc^f SC. 
«\ x^ix>, a-^^;px^i/>, k'x;uh;i/x>, 

t -y^;yX^l/>. a-^DDX^l/>\ y^ODX 
5^ U > . v tf x;i/^ > -fef > & £ &m if S C £ #T £ -5 . 

^S^y/Ji^y-S^r u^7;n3-;uxx^;u<i: bt 

tt, y7U^7^l/-H, y7 l JJKy7^1/-h- h 

tt. (A)j*4J-0^iSft3p | Jxx-r;H»Jgl 0 0£Sffii£ 
fcD, 3 0-1 2 03*35. ffSL<«40~100i 

XXTMMstflgl 0 OSSgB^fcO 3 OMg&^T&S 
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*#»E£*#, TOWJlXfiWl 0 0S*g& 
=M£:9 1 2 0S*ffi*iB^.-5t, S^fi£® D a D^<^S 
{gftrt^^ns. 

[0 0 0 8] #?ggB<z>->- h^—fr^-i >{fzi>n<y> 

So #7*iMitt«iL'Ttt. «U^L«, D-k*>^i7D 

Sd^ttli. *^BJtC*3^T. yf^x^t^tt, 

(A)*»03FfiSflJ#'JXX7-;H»flgl 0 0 

0 » 4 0 ~ 1 8 0 S*gB v iff* L < fi 6 0 ~ 1 20 II 

#uxxfiWi o osgg-B^feo 4 o 

s„ #7*«*«4&©^Mfc3», ^ffiSuflyxx^Mtf 
Ig 1 0 Oll^fctl 1 8 0fi*gB£j@*_S<h. yj^x 
tttftfttfto^ffifrtf U xx-r-Jl/WIBa^ifctc J: 

>/n yn v > h* ic it. (D)^iL T.^T5imtt^JJg^* 

(b) rit»o«E«a^tt*a*ics*JK bT»a-r * t>©T 

S^pTMttWflg^*^ffl^SC<h^$fSb^o i^Dj^tt 
*f»*Ol»*l#t l/TfflH5n57i' UfRl^ 
7"JUiLT«. ^Jx.«. *^)V7?VU-h. x^7 

T^UU— K n-^7i"Jl/- h, -iVZf^)V7 
P'JU-h, s ec-yfJl/7^'Jl/-K t-y^;i/ 
7?'J1/-N. n--^^->;P7^ U I/— ->i7D^\^F 

->;U7^ u 1/- 2 -x^;u-n+->;i^t^ u h. 
^'j^Bexx-T^tuTte, #yx.tt". 

->JI/^^i7 U U— K 2 -X^JU'X^^Jl/^^^U 
^So cti^co¥*^co*T. #{c^^;u^^^u 1/- 

h^ffjgT-^So ^mm^-Mt-^mtLxit. 

yak;PS. ^Sifti^IftSftfc*! 
0y^.«. tfx;uh;ux>w vy^x? 



( 5 ) 

7 

5 oii%*it*st, 

[0 0 0 9] (D)^Tfe-5^Bjffitt«ffie*«- ±E 
©^a^t^S-gr >^&te©¥»#:¥{t£^r LTUT 

x;MSI ; SS?t*-;i/. ^Ptf^->mt*-;u. 5UX?> 10 
njl/XXfJH ; 7^ UJim. tirZVfrWt. 2-X.9- 

)Vi£>mm;-?v^>m.* -r^p>m. y?)vw* ->i- 
^ziym^y y^-^u a ©^iaw >m©^ / x 

x>. ^n^>^vX>&£©&tSvX>*-{t;-g-i& ; 

1 , 4 -^\^-y-> s X> > yy^DO^ylX X^'J 20 

fy j )^)V^yuE<D^^Jx.ym^mt^E^m 

^UXX^ttfj^ffli^Oi'- R-^Tf >^P>A= 

Ul'-K 3, 4-X/^4 1 ->->^P'\+->;K^^)T^ 
UWK 2-7 , 5/X3\JK**)7'£"J l"— K 3- 
T5 7 7 p PtfJKA^)T^U L^— K 2-75y^fA 30 
(*^)7#'J l^-h. W^)7i"JJl/75K. N-2- 
7S/IfJK/^)7?U^75h\ N-2-75/7' 
Ptf;K^^)7i7 | J;l'73 K. N-3-75/ynlfJl/ 
W;50 7^ U F. x^lx>S£fc#U ~ 1 

yp/N°> h 'J ^^i? 'J U— K hUTU^bU^UT— 
K ^7U^7^I/-K 7UJ^U->y;i/X-r;i/, 
h U 7 U ;K 7 ->Z^ 1/— h& i*©*a^Sr*tf -5 d £ 

#-e€r*. *i^i&io*i#ii i io**ffli«>5 
-g>„ 

[0 0 10] *?W\<F>y— ht-JI'T-f > 

0, MfflTtt# J F«»S©i8*K«fcDtf«T*©Tf£}8 50 
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p >/^> Ktcfci^TJittait HOiSS^jf f & "b 
frjDitt^£MTS£5fcT3fc©T<g>-?>„ -^©fcs£>fc 

5p^*— Sfg/ito. 2~4 0 /imTWlWJL 
<, 0.5~15/imT*^l>it^0!!filK ¥^ 
f-tWO. 2 /im*iT*4t. 8UB|-rgfT*tt 

oTtrxsut^w©^, ^afet***Batt»:**s* 
ikfim< y- Y^z-Ji'r-i >>fu yn^jy H*fp«ufc 
u »»3a{t*f*^ffiw# ux^ outfit i o ombg 
w&mm%\m^w-m.^ 1 ~ 4 0 tf rni^s ^ t 

;fcj£>, 0.2 — 5 /zmSSO'JN$ftS^@CDjStnJffitt^ 
J?g!|ft*£. ±0*tft8tfgO. Witli. ^J5 0miti© 

SOT. ^«U*^JnTf^-r, il>*Tttfii*tt**»^T 
^{H^-ft;S^^M$ft^©T\ y-ht-JPT-r >^p 

[0 0 11] (D)*R5D-r»*J»?Iffltt«Mgt&5|c«««IA« 

h. (c)j«»o^7^<iii»«*«jpt>*8ao^ffi*pJi« , j 

B#^T©^ (2 5"CTfiiJ^) ^1,0 0 0~50,00 
0 P a • s T\ ti^mW& 3 0 3 0 0 WSM Lfc»# 
*T"©ttS (2 5tT«) **. fS$2lt4 0tT2 4 B# 

R^fiSla^UXX^;U^flga^tlii®^4 0*CT2 

4mmmmvrzmM-r:0^m (2 stj-cwse) **i,o 

0 0 P a 'S^SI-TraboTfe. 5 0 , 0 0 0 P a • s 
x&. y— ht- ^t-c ypnyn^y h*©f£8WSJi 
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iibfc^T©ttflE*«. nSl%4 0"CT2 4 S^SIi® L 

^nffli^fT-pfcw^. 25^ «*fs^6 o xommr* 
tta«i^*ff5. *aw«cfci/»T, (D)^<D^pjffitt 

»Jlg»*tt. MWl^l, 0 0 0-150,00 
OTfeSItWil/K 0 0 0 10 

*T»T:&oTfc. 1 5 0, 0 0 O^jg^Tfc. iS^&tt 

(co^Ttt#(r*ijEg(±^<. ee*^uii'ft:f^;i/ j ^^u 20 
irawjrr**. 30 

[0 0 12] (D)^T?»SJ(apIffltt»|gf95|5tt, SfifE 

3CCOT- 5fSL<tt-4 0'C«T©(/^)7J' l J^ 
®xx^u&s^#&tf/Xte>;x>^a£#Ta&5 

T0f£LI/>. £©£5&3X/vx;i^*S^#:©S*nJ 

IfflMffiS-g-fCctDnTSBTabS^^X^*^*- 30t 
KTOl^ft^ 6> & S =f A tftCD y-H#Uv-(a)*I 40 

i7'jji/mxxT-;u^si*-r-5fe©TS-5 0 ^7XfiM 

Ul/-h (*^S^ft»#7Xfi#*- 5 2*C) . n- 
-J^iVTZ U I/- h ((SI-5 4'C) . n-^^JUT^ 
UU-h 6 5*0) , 2-lfM+->;i-7?'JI/ 50 
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— h (HI- 8 5*0 « n-^z/)\s*$>i7 'J U— h (fel — 

6 5r) i3.zi!)mvft>n. cn^Bii^usit^ 

i', n-^^T^ U h £ 2 -X3=-Jl//\3r->;U7£ 
Ul/-hWil/^. ^7XgMi5-3 0tR 

fcf. ^i?x>, <y^i/>. i,3-^>^^x>. 

:>?n^>^vX>&£*©&&vX>^te^ ; 1,4 
-^^•y-^X>^,J:CD#^S^X>^^^^^^ 

(**)7{7 u;«xxT-ji/^x«^x>^#a^tc, Rff 
MtCj;DX^l/>if>jn-;Uv(^iS')7^U 7 
U- > ^ U n — (* 5") 7 £ U 1/- h & t* ©3B«tt* 

[0 0 13] #cK, dO«fc5KbT^6nfcj5f5X*5» 
0t:£rF©S£-#*:3 7aB(a)£U tf^Xte 
& * # 7 0 *cet±© &m&#& 6 & 3 -> x ;p JB ( b ) S » 

*ti^Mif7Xfe§* 7 0t6l±^K.5fI 

^lt).. t -7* 9 U 1/- h (III 1 0 7 

■C) , isi/n^-yjltittnjU—h (IH7 6"C) . 7 
x.—)V*99V \y—h (|WH10"C) , *3-)V*9>7*) 

u-b (Hi0 5t) &t*o(^3')7i"j;i/Sxxf;i' 
3^^a#:;X^l/> (HUOCC) , 
> (illOt) , 2 -X3S>l/X9^> (|11 1 0 3"C) 
^£i:«^#^tfx;i/^S#: ; 7? U D' h (IH 1 2 
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[0 0 14] ^H^tca^TtS. 3IIJt!ltL,T©*IA 
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^©/Fffi?P7t?UxXT-JU«*flgl 0 OSSgflir^fU 2 0 10 
-12 0 MSB. !(?ib<H25~100 SBffi. $ <=> 
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'JXXtWII 0 Oli^StD 1 2 0fi»gB£;gx. 

Affile t^s*3-5-n^ss. K-;i/f 

Wf>>FKltt, (E)^tLTlfkffl««S: 20 

sjb^u (A)j«»o^fiaw#uxx'5 t ;n»flstcCB)j« 

^;px^;i/^r f > a-— F. 

F. t - 2 - xf;K+t;i- 

K ^-t-yfJl/tFn/l-t*->F, ^n-f;i/A° 30 
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